Introduction: Results of laparoscopic colectomies from developing nations are reported rarely. We report our results of laparoscopic abdominoperineal resection (LAPR) for low rectal cancer at K Hospital (National Cancer Hospital of Vietnam). Materials & Methods: From January 2012 to December 2015, a total of 135 patients who were diagnosed with low rectal adenocarcinoma were recruited to evaluate for LAPR surgical outcome performed at the K Hospital in Vietnam. The goal of the study was to compare post-surgical data from K Hospital with Western countries. Data were collected including age, gender, history of previous abdominal surgery, operative time, estimated blood loss (EBL), conversion rate, number of harvested lymph nodes, complications, time to return of bowel function (TRBF), length of stay (LOS), TNM staging and overall survival. Results: There were 69 male and 66 female patients. The mean age at diagnosis was 55.3 years (range 29 -68 years). 19 patients had previous abdominal surgeries. One patient had a conversion to open LAPR due to ureteral and bladder injury. The mean and standard deviation for number of harvested lymph nodes was 14.6 ± 5.3; mean operative time 133 ± 20.9 minutes and mean EBL 13.6 ± 12.2 ml. There were two cases of urinary retention that required bladder catheterization for more than 48 hours. There was no perioperative mortality. The TRBF was 33 ± 4.4 hours. Mean LOS was 7.4 ± 1.8 days. 98 patients (72.6%) had stage II and 37 patients (27.4%) had stage III disease. The overall 1-year, 2-year and 3-year survival was 95.8%, 82.1% and 73.3%, respectively. Conclusion: LAPR for low rectal cancer in K hospital is feasible and safe.
Introduction
Rectal cancer is common, accounting for approximately one third of colorectal cancers. Surgery plays the most important role in treating rectal cancer.
Opened abdominoperineal resection (APR) was first performed by Ernest
Miles in 1907 and has remained the gold standard for patients with operable low rectal cancer. It was not until 1991 when Jacobs introduced laparoscopic colectomy, which ushered in the era of laparoscopic colectomy [1] [2] [3] . After 20 years of development, laparoscopic colectomy is now accepted worldwide as an option for patients with colorectal cancer. Its advantages include less postoperative pain, shortened duration of postoperative ileus, faster recovery, shortened hospital stay and comparable oncologic outcomes [1] [4] [5] [6] [7] .
Additional benefits of laparoscopic abdominoperineal resection (LAPR) include improved cosmetic outcomes from the smaller incision sites, as well as increased likelihood of genitourinary nerve preservation during total mesorectal excision (TME) due to the magnified view and thus improved visualization of the deep pelvic structures. All of these have lead to improved postoperative recovery and quality of life [1] [4]- [10] .
These robust results, however, were mainly reported from institutions from the West and/or developed nations. The number of LAPR studies is limited in developing nations, such as Vietnam [11] .
Vietnam is a developing nation that has a population of 90 million people [12] [13]. In this study, we report our experience with LAPR at the National Cancer Hospital of Vietnam, the largest cancer center, also known as K Hospital. We have performed LAPR since 2006 with about 50 cases per year. Despite limitations of facilities and human resources faced by developing nations such as Vietnam, we hypothesize LAPR can be performed safely and results can be comparable with those in developed nations.
Materials and Methods
Between January 2012 and December 2015, 135 patients diagnosed with adenocarcinoma of the low rectal cancer within 5 cm by digital rectal examination from the anal verge at K hospital were enrolled into the study to be performed LAPR. We excluded the following patients: tumor located > 5 cm from the anal verge or with tumor invading to the adjacent organs on image diagnosis, patients presented with recurrent disease, patients with evidence of distant disease, patients with serious comorbidity, patients who did not sign consent form, patients with intestinal obstruction or perforation, and general contraindications to 
Results
There were 69 males (51%) and 66 females (49%). The mean age at diagnosis was 55.3 years (range 29 -68 years; Table 1 We had two cases of urinary retention (1.5%) that required bladder catheterization for more than 48 hours. (Figure 1 ).
Discussion
In our series of 135 cases of laparoscopic abdominoperineal resection (LAPR), the proportion of women and men were 49% and 51%, respectively. These proportions are comparable to other series reported from Vietnam [11] . Similar to these authors, we excluded those patients who were older than 80 years of age out of concern for cardiopulmonary complications from abdominal CO 2 insuf-
The surgical outcomes in this patient series were satisfactory. We recommend that LAPR be offered to patients whose tumors are located less than 5 cm from the anal verge, had no invasion to adjacent organs (≤T3), and those who do not Total mesorectal excision (TME) was first described by Heal in 1987, and has become widely accepted among colorectal surgeons as it reduces the risk of local recurrence [17] . Laparoscopic surgery is known to have advantages in the performance of TME. This patient subsequently had a normal postoperative recovery. Our results suggest the superiority of laparoscopic TME over open surgery, based on historic data. It allowed clearer visualization of the anatomical structures in the deep pelvis and therefore allowed a more thorough dissection. Many authors have described genitourinary (GU) function in patients undergoing abdominoperineal resection. They report that the GU function is better in the laparoscopic group than in the open group [20] . We had two cases of urinary retention (1.5%) that required bladder catheterization for more than 48 hours. Other authors have reported that up to 17% of patients may require prolonged urinary catheterization [11] [17] .
In this report, we did not assess the postoperative sexual function of our patients.
There are two general reasons for conversion to an open procedure. The first is technical, which includes uncontrolled hemorrhage from presacral bleeding, bladder and ureteral injury, small bowel injury, or adhesions which are not amenable for lysis. The second is the presence of a large locally invasive tumor that is not amenable for laparoscopic resection [1] [14] [15] .
In our series of 135 patients, 19 patients (14.1%) had previous abdominal surgery. However, all patients were successfully operated laparoscopically. Abraham et al. reviewed studies, which contained more than 6438 patients of LAR and reported a conversion rate of 7.7% [4] . Shek et al. reported a conversion rate of 4% in his series of 99 patients [29] . Lam et al. reported a zero conversion rate in his series of 45 patients [29] .
Laparoscopic surgery minimizes abdominal organ trauma, leading to a reduction in postoperative pain. In addition, LAPR avoids laparotomy which is painful. As result, recovery time is shorter which shortens the postoperative hospital stay [9] After finishing treatment, these patients were followed by CEA every 3 months, repeat colonoscopy one year after diagnosis, CT chest and abdomen annually and physical exam and history every 3 months. Present studies [1] [4]
[5] [6] [7] show that the oncologic results of both open and laparoscopic groups were comparable. In this study, long-term oncological outcome was analyzed.
Cumulative 3-year overall survival was 73.3%. Wai Lun Law reported 3-year overall survival of 80.9% [33] . However a larger sample size is needed to fully assess oncological outcomes.
Conclusion
Our initial results with 135 patients who underwent an LAPR at K Hospital, a National Cancer Hospital of Vietnam, are satisfactory. We demonstrated a low conversion rate and complication rate, adequate number of lymph node harvested, early return of bowel function, negligible blood loss, and short hospital stay. However, a larger series and longer follow-up are needed to evaluate the long-term oncologic impact.
